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Abstract: The growth and development of economies can be described as a logistic evolution process, for which we 
have a mathematical formulation. This shows that without innovation highly developed economies go into recession 
or even depression. To prevent or repair this we need a stream of inventions, leading to innovations. Those inventions 
are based on new developments in science. For that we need scientists who are engaged in speculative theories. 
However, in times of growth there is no need for such people, they even become outsiders or mavericks. Until the 
phase of growth reaches its end and consequently the economies go into recession. It is very difficult for most people 
to see what is happening then as they are used to the continuous growth. When the insight comes it is difficult to find 
new inventive scientists within the good old organization of science. Some mavericks are perhaps present in their own 
way and hopefully they find their way to new science, new paradigms and inventions. Only then the economies can get 
out of the depressed state. 
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1. Normal science 
Each science has some basic ideas, just as each 
industry has some basic inventions. They are of crucial 
importance and in their time they were even considered 
as revolutionary or of paradigmatic value. They were 
the fruit of successful speculation in the past. Often we 
have almost forgotten how the world looked like before 
these basic ideas grew roots.  
Scientists have been trained within this paradigm. 
In a way it has become routine knowledge, or 'normal 
science' as described by Kuhn
1
. Mainstream science has 
little room for speculation anymore. Science is 
developing hand in hand with industries and 
government, where we find the same situation: a 
bureaucracy, every day’s business routines. Government 
is prepared to pay part of the research bill of normal 
science. Normal scientists are happy to advise industry 
and government. Speculation is not considerated, and 
neither are the ideas of 'outsiders' or 'mavericks'. The 
ideas or proposals of the latter have little chance of 
being accepted within the technostructure. So we can 
hardly expect speculation to have an important role to 
play.  
 
2. Economic vitality 
Economic development is triggered by inventions 
and innovations. The growth of production (y) from 
such innovations follows a sigmoid curve with 
 as the basic equation (called the 
logistic equation or curve). New innovations can give 
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rise to even more efficient growers (with higher k 
values), and these may be more effective in the market 
place (see Figure 1 based on the Prigogine
2
 theory of 
logistic evolution). Science and technology can produce 
such higher k values. That is economically very 
significant. 
 
 
Figure 1. Evolution of total population y as function of 
time 
 
As in nature, the higher k value has disadvantages 
too: the growing population becomes more vulnerable 
and less stable. This weakness is dangerous if there is a 
high degree of rivalry and competition, because it 
decreases the vitality of that industry. Moreover, a 
stream of improvements in the production process may 
compensate for it. Vitality is a complex concept
3
, but we 
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can summarize its various aspects with an equation:  
 
 
 
in which: 
 
S = stability 
G =growth 
W = degree of competition 
R = resistance of the environment or vulnerability of the 
species 
h = type of equilibrium (stream of innovations) 
 
If there is indeed a stream of innovations then h = 
0 and, therefore, N = G/R. We found that G = log k, R = 
k and s = (k-1) (2.6-k). So the vitality index will be as in 
Figure 2: the normal evolutionary situation of growth 
and survival of the fittest. Normal science produces a 
stream of new ideas and inventions which enables 
industries to innovate. This gives industry vitality and 
this is what keeps science and technostructure together 
to their mutual benefit.  
 
 
Figure 2 The Stable Ecological Hierarchy in case of 
increasing mutations 
V=vitality, k=coefficient of growth, w=degree of 
competition, w=0=monopoly, w=1=pure competition 
(Noort, 1995) 
 
Sometimes it is also beneficial to have a monopoly, 
because then there is less to fear from competitors. 
Innovation and invention can then also be applied 
because this suits business. Science too can have an 
exclusive policy. Some scientists will have no luck in 
getting their ideas accepted. Neither normal science nor 
the technostructure likes mavericks or outsiders. So 
there must be a number of frustrated scientists and 
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managers: generally there is no joy in being rejected.  
 
3. Fallibility 
The history of science shows that however 
majestic the leaders of science or technostructure may 
appear, they are still fallible: they may reject good ideas 
and accept bad ones. The politics of science and of 
R&D may delay or even prevent innovation. It is 
conceivable that the stream of innovation will dry up. At 
first sight this does not appear to be very important. 
Such highly developed, specialized firms (that often 
rule the markets too) will have only a pause, a tea break 
so to say
4
. In reality we see the stream of innovations 
decreasing, h = 0 changing into h = 1 and the vitality 
index showing quite a different picture, see Figure 3. 
The top caves in and becomes extinct, leading to an 
economic recession or even depression.  
 
 
Figure 3 The unstable Ecological Hierarchy, in case of 
decreasing number of mutations 
 
This will trigger a debate in the technostructure 
about who is to blame. The last couple of years 
especially the banking world got the blame in such a 
debate. It is almost inevitable that there will be some 
changes in the leadership as a result. Some outsiders 
will attain a position in which they can realize their 
dreams or speculations. A few will succeed, thereby 
introducing a recovery of the economy
5
. A new 
revolutionary event occurs and a new normal science 
will grow from that day on. This has happened several 
times in the last 200-250 years. There are about five 
typical occasions. They created the long wave in 
economic life. We can say that h includes a very 
important dichotomy. So, speculation has a high 
'potential' value in the economy. However, in reality, 
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only a few may engage in speculations. Most are 
flexible young scientists or old hands who become 
interested in new problems, even venturing beyond their 
usual field of interest. The reward system deters almost 
all other scientists. In business a career can be damaged 
by defiant interests or by wrong speculations. So it is 
best to play safe! 
 
4. Summing up.  
The reward system in science may be adapted 
(especially in the field of publication), to give more 
room for speculation in science and technology. A 
complete change, however, is not feasible. We must 
hope that speculation is given enough space to live, 
because the activity of so-called mavericks and 
outsiders is crucial for the recovery after each 
depression. These outsiders are, so to speak, the 
economic reserves or the lifeboats of our economic 
system. 
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